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Description

[0001] The present invention relates to a vacuum
pumping arrangement comprising a molecular pumping
mechanism and a regenerative pumping mechanism.
[0002] A known vacuum pumping arrangement for
evacuating a chamber comprises a molecular pump
which may include: molecular drag pumping means; or
turbomolecular pumping means; or both molecular drag
pumping means and turbomolecular pumping means. If
both pumping means are included the turbomolecular
pumping means are connected in series with the molec-
ular drag pumping means. The pumping arrangement is
capable of evacuating the chamber to very low pressures
in the region of 1 x 10® mbar. The compression ratio
achieved by the molecular pump is not sufficient to
achieve such low pressures whilst at the same time ex-
hausting to atmosphere and therefore a backing pump
is provided to reduce pressure at the exhaust of the mo-
lecular pump and hence permit very low pressures to be
achieved at the inlet thereof.

[0003] Forexample, DE 199 13593 and US 6,446,651
both describe a pump assembly having a high-vacuum
pump backed by a backing pump. In DE 199 13 593 the
high-vacuum pump is a turbomolecular vacuum pump.
EP 1234 982 describes a turbomolecular pump compris-
ing a plurality of sections, namely a first section having
bladed rotor discs, a second section with smooth rotor
discs, athird section with a toothed rotor disc, and afourth
section of an ejector pump type.

[0004] When the chamber to be evacuated is part of a
semiconductor processing system it is generally desira-
ble that the chamber is kept free from contamination and
therefore, the drive shaft of the molecular pump, which
is disposed at the vacuum side of the vacuum pumping
arrangement, is supported by a lubricant free bearing,
since lubricant can be the cause of contamination. It is
possible to use a magnetic bearing, which is lubricant
free, because even though a magnetic bearing’s con-
struction allows some radial movement of the drive shatft,
operation of the molecular pump is not significantly af-
fected by such radial movement. The drive shaft of a
regenerative pump, which may be used as a backing
pump, is typically supported by a lubricated bearing such
as a lubricated rolling bearing because of the high loads
and level of precision required with a regenerative pump.
In other words, in a regenerative pump, the radial clear-
ances between the rotor blades and the stator have to
be very tightly controlled, and in some cases, restricted
to no more than 80 microns. Ithas been considered there-
fore that the use of a regenerative pump in a clean envi-
ronment is not appropriate because generally it is driven
by a drive shaft supported by a lubricated bearing.
[0005] It is desirable to provide an improved vacuum
pumping arrangement.

[0006] The present invention provides a vacuum
pumping arrangement comprising a drive shaft, a motor
for driving said drive shaft, and a molecular pumping
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mechanism, and characterised by comprising a regen-
erative pumping mechanism, wherein said drive shaft is
arranged for simultaneously driving said molecular
pumping mechanism and said regenerative pumping
mechanism and said drive shaft is supported by a lubri-
cant free bearing associated with said molecular pump-
ing mechanism.

[0007] Other aspects of the present invention are de-
fined in the accompanying claims.

[0008] In order that the present invention may be well
understood, some embodiments thereof, which are given
by way of example only, will now be described with ref-
erence to the accompanying drawings, in which:

Figure 1is a cross-sectional view of a vacuum pump-
ing arrangement shown schematically;

Figure 2 is an enlarged cross-sectional view of a por-
tion of a regenerative pump of the arrangement
shown in Figure 1;

Figure 3 is a diagram of a control system;

Figure 4 is a schematic representation of a vacuum
pumping system;

Figure 5 is a schematic representation of another
vacuum pumping system; and

Figures 6 to 8 are cross-sectional views of further
vacuum pumping arrangements all shown schemat-
ically.

[0009] Referring to Figure 1, a vacuum pumping ar-
rangement 10 is shown schematically, which comprises
a molecular pumping mechanism 12 and a backing
pumping mechanism 14. The molecular pumping mech-
anism comprises turbomolecular pumping means 16 and
molecular drag, or friction, pumping means 18. Alterna-
tively, the molecular pumping mechanism may comprise
turbomolecular pumping means only or molecular drag
pumping means only. The backing pump 14 comprises
a regenerative pumping mechanism. A further drag
pumping mechanism 20 may be associated with the re-
generative pumping mechanism and provided between
drag pumping mechanism 18 and regenerative pumping
mechanism 14. Drag pumping mechanism 20 comprises
three drag pumping stages in series, whereas drag
pumping mechanism 18 comprises two drag pumping
stages in parallel.

[0010] Vacuum pumping arrangement 10 comprises a
housing, which is formed in three separate parts 22, 24,
26, and which houses the molecular pumping mecha-
nism 12, drag pumping mechanism 20 and regenerative
pumping mechanism 14. Parts 22 and 24 may form the
inner surfaces of the molecular pumping mechanism 12
and the drag pumping mechanism 20, as shown. Part 26
may form the stator of the regenerative pumping mech-
anism 14.

[0011] Part 26 defines a counter-sunk recess 28 which
receives a lubricated bearing 30 for supporting a drive
shaft 32, the bearing 30 being at a first end portion of the
drive shaft associated with regenerative pumping mech-
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anism 14. Bearing 30 may be a rolling bearing such as
a ball bearing and may be lubricated, for instance with
grease, because it is in a part of the pumping arrange-
ment 10 distal from the inlet of the pumping arrangement.
The inlet of the pumping arrangement may be in fluid
connection with a semiconductor processing chamber in
which a clean environment is required.

[0012] Drive shaft 32 is driven by motor 34 which as
shown is supported by parts 22 and 24 of the housing.
The motor may be supported at any convenient position
in the vacuum pumping arrangement. Motor 34 is adapt-
ed to be able to drive simultaneously the regenerative
pumping mechanism 14, and the drag pumping mecha-
nism 20 supported thereby, and also the molecular
pumping mechanism 12. Generally, a regenerative
pumping mechanism requires more power for operation
than a molecular pumping mechanism, the regenerative
pumping mechanism operating at pressures close to at-
mosphere where windage and air resistance is relatively
high. A molecular pumping mechanism requires relative-
ly less power for operation, and therefore, a motor se-
lected for powering a regenerative pumping mechanism
is also generally suitable for powering a molecular pump-
ing mechanism. Means are provided for controlling the
rotational speeds of the backing pumping mechanism
and the molecular pumping mechanism so that pressure
in a chamber connected to the arrangement can be con-
trolled. A suitable control system diagram for controlling
speed of the motor 34 is shown in Figure 3 and includes
a pressure gauge 35 for measuring pressure in a cham-
ber 33, and a controller 37 connected to the pressure
gauge for controlling the pump’s rotational speed.
[0013] Regenerative pumping mechanism 14 com-
prises a stator comprising a plurality of circumferential
pumping channels disposed concentrically about a lon-
gitudinal axis A of the drive shaft 32 and a rotor compris-
ing a plurality of arrays of rotor blades extending axially
into respective said circumferential pumping channels.
More specifically, regenerative pumping mechanism 14
comprises a rotor fixed relative to drive shaft 32. The
regenerative pumping mechanism 14 comprises three
pumping stages, and for each stage, a circumferential
array of rotor blades 38 extends substantially orthogo-
nally from one surface of the rotor body 36. The rotor
blades 38 of the three arrays extend axially into respec-
tive circumferential pumping channels 40 disposed con-
centrically in part 26 which constitutes the stator of the
regenerative pumping mechanism 14. During operation,
drive shaft 32 rotates rotor body, 36 which causes the
rotor blades 38 to travel along the pumping channels,
pumping gas frominlet 42 in sequence along the radially
outer pumping channel, radially middle pumping channel
and radially inner pumping channel where itis exhausted
from pumping mechanism 14 via exhaust 44 at pressures
close to or at atmospheric pressure.

[0014] An enlarged cross-section of a single stage of
the regenerative pumping mechanism is shown in Figure
2. For efficient operation of the regenerative pumping

10

15

20

25

30

35

40

45

50

55

mechanism 14, it is important that the radial clearance
"C" between rotor blades 38 and stator 26 is closely con-
trolled, and preferably kept to no more than 200 microns
or less, and preferably less than 80 microns, during op-
eration. An increase in clearance "C" would lead to sig-
nificant seepage of gas out of pumping channel 40 and
reduce efficiency of regenerative pumping mechanism
14. Therefore, regenerative pumping mechanism 14 is
associated with the lubricated rolling bearing 30 which
substantially resists radial movement of the drive shaft
32 and hence rotor body 36. However, if there is radial
movement of the drive shaft at an end thereof distal from
the lubricated bearing 30, this may also cause radial
movement of the rotor of the regenerative pumping
mechanism, resulting in loss of efficiency. In other words,
bearing 30 may act as a pivot about which some radial
movement may take place. To avoid loss of efficiency,
the rotor 36 of the regenerative pumping mechanism is
connected to the drive shaft 32 so as to be sufficiently
close to the lubricated bearing 30 (i.e. the pivot) so that
radial movement of the drive shaft translates substantial-
ly to axial movement of the rotor blades relative to re-
spective circumferential pumping channels 40. Prefera-
bly, the bearing 30 is substantially axially aligned with
the circumferential pumping channels so that any radial
movement of the rotor blades 38 does not cause signif-
icant seepage. As shown, the stator 26 of the regenera-
tive pumping mechanism 14 defines the recess for the
bearing 30 and the rotor body 36 is, as it will be appre-
ciated, adjacent the stator 26. Accordingly, the bearing
30, which resists radial movement, prevents significant
radial movement of the rotor body 36 and also hence of
the rotor blades 38. Therefore, clearance "C" between
the rotor blades 38 and stator 26 can be kept within tol-
erable limits.

[0015] Extending orthogonally from the rotor body 36
are two cylindrical drag cylinders 46 which together form
rotors of drag pumping mechanism 20. The drag cylin-
ders 46 are made from carbon fibre reinforced material
which is both strong and light. The reduction in mass
whenusing carbon fibre drag cylinders, as compared with
the use of aluminium drag cylinders, produces less inertia
when the drag pumping mechanism is in operation. Ac-
cordingly, the rotational speed of the drag pumping
mechanism is easier to control.

[0016] The drag pumping mechanism 20 shown sche-
matically is a Holweck type drag pumping mechanism in
which stator portions 48 define a spiral channel between
the inner surface of housing part 24 and the drag cylin-
ders 46. Three drag stages are shown, each of which
provides a spiral path for gas flow between the rotor and
the stator. The operation and structure of a Holweck drag
pumping mechanism is well known. The gas flow follows
a tortuous path flowing consecutively through the drag
stages in series.

[0017] The molecular pumping mechanism 12 is driv-
en at a distal end of drive shaft 32 from the regenerative
pumping mechanism 14. A back up bearing may be pro-
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vided to resist extreme radial movement of the drive shaft
32 during, for instance, power failure. As shown, the lu-
bricant free bearing is a magnetic bearing 54 provided
between rotor body 52 and a cylindrical portion 56 fixed
relative to the housing part 22. A passive magnetic bear-
ing is shown in which like poles of a magnet repel each
other resisting excessive radial movement of rotor body
52 relative to the central axis A. In practice, the drive
shaft may move about 0.1 mm.

[0018] A small amount of radial movement of the rotor
of amolecular pumping mechanism does not significantly
affect the pumping mechanism’s performance. However,
if it is desired to further resist radial movement, an active
magnetic bearing may be adopted. In an active magnetic
bearing, electro magnets are used rather than permanent
magnets in passive magnetic bearings. Further provided
is a detection means for detecting radial movement and
for controlling the magnetic field to resist the radial move-
ment. Figures 6 to 8 show an active magnetic bearing.
[0019] A circumferential array of angled rotor blades
58 extend radially outwardly from rotor body 52. At ap-
proximately half way along the rotor blades 58 at aradially
intermediate portion of the array, a cylindrical support
ring 60 is provided, to which is connected drag cylinder
62 of drag pumping mechanism 18. Drag pumping mech-
anism 18 comprises two drag stages in parallel with a
single drag cylinder 62, which may be made from carbon
fibre to reduce inertia. Each of the stages is comprised
of stator portions 64 forming with the tapered inner walls
66 of the housing 22 a spiral molecular gas flow channel.
An outlet 68 is provided to exhaust gas from the drag
pumping mechanism 18.

[0020] During normal operation, inlet 70 of pump ar-
rangement 10 is connected to a chamber, the pressure
of which it is desired to reduce. Motor 34 rotates drive
shaft 32 which in turn drives rotor body 36 and rotor body
52. Gas in molecular flow conditions is drawn in through
inlet 70 to the turbomolecular pumping means 16 which
urges molecules into the molecular drag pumping means
18 along both parallel drag pumping stages and through
outlet 68. Gas is then drawn through the three stages in
series of the drag pumping mechanism 20 and into the
regenerative pumping mechanism through inlet 42. Gas
is exhausted at atmospheric pressure or thereabouts
through exhaust port 44.

[0021] Regenerative pumping mechanism 14 is re-
quired to exhaust gas at approximately atmospheric
pressure. Accordingly, the gas resistance to passage of
therotor blades 38 is considerable and therefore the pow-
er and torque characteristics of motor 34 must be select-
ed to meet the requirements of the regenerative pumping
mechanism 14. The resistance to rotation encountered
by the molecular pumping mechanism 12 is relatively lit-
tle, since the molecular pumping mechanism operates
at relatively low pressures. Furthermore, the structure of
the drag pumping mechanism 18 with its only moving
part being a cylinder rotated about axis A does not suffer
significantly from gas resistance to rotation. Therefore,
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once power and torque characteristics for motor 34 have
been selected for regenerative pumping mechanism 14,
only arelatively small proportion of extra capacity is need-
ed so that the motor also meets the requirements of mo-
lecular pumping mechanism 12. In other words, a 200w
motor, which is typically used for a molecular pumping
mechanism, is significantly less powerful than motor 34
which preferably is a 2kw motor. In the prior art, the typical
motor is not powerful enough so that pressure change in
a chamber can be controlled by controlling the rotational
speed of the pump. However, since a powerful motor is
selected to drive regenerative pumping mechanism 14,
the additional power can also be used to control rotational
speed of the molecular pumping mechanism and thereby
control pressure.

[0022] A typical turbomolecular pumping means is
evacuated to relatively low pressures before it is started
up. In the prior art, a backing pumping mechanism is
used for this purpose. Since the backing pumping mech-
anism and turbomolecular pumping means are associ-
ated with the same drive shaft in vacuum pumping ar-
rangement 10, this start up procedure is not possible.
Accordingly, the vacuum pumping arrangement forms
part of a vacuum pumping system which comprises ad-
ditional evacuation means to evacuate at least the tur-
bomolecular pumping means 16 prior to start up to a pre-
determined pressure. Preferably, the turbomolecular
pumping means is evacuated to less than 500 mbar prior
to start up. Conveniently, the whole vacuum pumping
arrangement is evacuated prior to start up, as shown in
Figures 4 and 5. The evacuation means may be provided
by an additional pump, although this is not preferred since
an additional pump would increase costs of the system.
When the pumping arrangement 10 is used as part of a
semi-conductor processing system, it is convenient to
make use of a pump or pumping means associated with
the system such as the pump for the load lock chamber.
Figure 4 shows the arrangement of a semiconductor
processing system, in which the load lock pump 74 is, in
normal use, used to evacuate pressure from load lock
chamber 76. A valve 78 is provided between load lock
chamber 76 and load lock pump 74. Load lock pump 74
is connected to the exhaust of pumping arrangement 10
via valve 80. A further valve 82 is provided downstream
of exhaust 44 of pumping arrangement 10. During start
up, valve 78 and valve 82 are closed whilst valve 80 is
opened. Load lock pump 74 is operated to evacuate gas
from arrangement 10 and therefore from turbomolecular
pumping means 16. During hormal operation, valves 82
and 78 are opened whilst valve 80is closed. Arrangement
10 is operated to evacuate pressure from vacuum cham-
ber 84.

[0023] Alternatively, vacuum pumping arrangement
10 can be started up as described with reference to Fig-
ure 5. The additional evacuation means comprises a high
pressure nitrogen supply which is connected to an ejector
pump 90 via valve 88. Valve 88 is opened so that high
pressure nitrogen is ejected to evacuate arrangement 10
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and therefore turbomolecular pumping means 16. Nitro-
gen is a relatively inert gas and does not contaminate
the system.

[0024] Although the pumping arrangement 10 may be
evacuated prior to start up, itis also possible to evacuate
the arrangement after start up, since the arrangement
can be started but will not reach suitable rotational
speeds until evacuation is performed.

[0025] There now follows a description of three further
embodiments of the present invention. For brevity, the
further embodiments will be discussed only in relation to
the parts thereof which are different to the first embodi-
ment and like reference numerals will be used for like
parts.

[0026] Figure 6 shows a vacuum pumping arrange-
ment 100 comprising an active magnetic bearing in which
a cylindrical pole of the magnetic bearing 54 is mounted
to the drive shaft 32 with a like pole being positioned on
housing 22. The rotor body 52 of the turbomolecular
pumping means 16 of the molecular pumping mecha-
nism, is disc-shaped and the overall size of the arrange-
ment 100 is reduced as compared with the first embod-
iment.

[0027] In Figure 7, a vacuum pumping arrangement
200 is shown in which the turbomolecular pumping
means 12 comprises two turbomolecular pumping stag-
es 16. A stator 92 extends radially inwardly from housing
part 22 between the two turbo stages 16.

[0028] In Figure 8, a vacuum pumping arrangement
300 is shown in which molecular drag pumping mecha-
nism 20 has been omitted.

Claims

1. A vacuum pumping arrangement (10) comprising a
drive shaft (32), a motor (34) for driving said drive
shaft (32), and a molecular pumping mechanism
(12), and characterised by comprising a regener-
ative pumping mechanism (14), wherein said drive
shaft (32) is arranged for simultaneously driving said
molecular pumping mechanism (12) and said regen-
erative pumping mechanism (14) and said drive shaft
(32) is supported by a lubricant free bearing (54) as-
sociated with said molecular pumping mechanism
(12).

2. Anarrangement as claimed in claim 1, wherein said
lubricant free bearing (54) is a magnetic bearing.

3. An arrangement as claimed in claim 1 or 2, wherein
said lubricant free bearing (54) and the molecular
pumping mechanism (12) are substantially axially
aligned.

4. An arrangement as claimed in any preceding claim,
wherein said drive shaft (32) is additionally support-
ed by a lubricated bearing (30) associated with said
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10.

11.

12.

13.

regenerative pumping mechanism (14).

An arrangement as claimed in claim 4, wherein said
lubricated bearing (30) is a rolling bearing.

An arrangement as claimed in claim 4 or claim 5,
wherein said lubricated bearing (30) and the regen-
erative mechanism (14) are substantially axially
aligned.

An arrangement as claimed in any of claims 4 to 6,
wherein said regenerative pumping mechanism (14)
comprises a stator comprising a plurality of circum-
ferential pumping channels (40) disposed about a
longitudinal axis of the drive shaft (32) and a rotor
comprising a plurality of arrays of rotor blades (38)
extending axially into respective said circumferential
pumping channels (40).

An arrangement as claimed in claim 7, wherein said
rotor of said regenerative pumping mechanism (14)
is connected to said drive shaft (32) so as to be suf-
ficiently close to said lubricated bearing (30) so that
radial movement of said drive shaft (32) at said lu-
bricant free bearing (54) translates substantially to
axial movement of said rotor blades (38) relative to
respective said circumferential pumping channels
(40).

An arrangement as claimed in claim 7 or 8, wherein
said lubricated bearing (30) and said circumferential
pumping channels (40) are substantially axially
aligned.

An arrangement as claimed in any one of claims 7
to 9, wherein said lubricated bearing (30) is housed
in the stator of the regenerative pumping mechanism
(14).

An arrangement as claimed in any one of the pre-
ceding claims, wherein said molecular pumping
mechanism (12) comprises molecular drag pumping
means (18).

An arrangement as claimed in any one of the pre-
ceding claims, wherein said molecular pumping
mechanism (12) comprises turbomolecular pumping
means (16).

An arrangement as claimed in any one of the pre-
ceding claims, comprising a housing which houses
the molecular pumping mechanism (12), the regen-
erative pumping mechanism (14), the drive shaft (32)
and the motor (34).
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Patentanspriiche

1.

Vakuumpumpenanordnung (10) mit einer Antriebs-
welle (32), einem Motor (34) zum Antreiben der An-
triebswelle (32), und einem Molekularpumpenme-
chanismus (12), dadurch gekennzeichnet, dass
sie einen regenerativen Pumpenmechanismus (14)
aufweist, wobei die Antriebswelle (32) zum gleich-
zeitigen Antrieb des Molekularpumpenmechanis-
mus (12) und den regenerativen Pumpenmechanis-
mus (14) ausgelegt ist und die Antriebswelle (32)
durch ein schmiermittelfreies Lager (54) abgestutzt
ist, das dem Molekularpumpenmechanismus (12)
zugeordnet ist.

Anordnung nach Anspruch 1, wobei das schmiermit-
telfreie Lager (54) ein magnetisches Lager ist.

Anordnung nach Anspruch 1 oder 2, wobei das
schmiermittelfreie Lager (54) und der Molekular-
pumpenmechanismus (12) im wesentlichen axial
ausgerichtet sind.

Anordnung nach einem der vorhergehenden An-
spruche, wobei die Antriebswelle (32) zusétzlich
durch ein geschmiertes Lager (30) abgestutzt ist,
das dem regenerativen Pumpenmechanismus (14)
zugeordnet ist.

Anordnung nach Anspruch 4, wobei das geschmier-
te Lager (30) ein Walzlager ist.

Anordnung nach Anspruch 4 oder Anspruch 5, wobei
das geschmierte Lager (30) und der regenerative
Mechanismus (14) im wesentlichen axial ausgerich-
tet sind.

Anordnung nach einem der Anspruiche 4 bis 6, wobei
der regenerative Pumpenmechanismus (14) einen
Stator mit einer Mehrzahl von umfangsmafigen
Pumpenkanélen (40), die um eine Langsachse der
Antriebswelle (32) herum angeordnet sind, und ei-
nen Rotor mit einer Mehrzahl von Anordnungen von
Rotorschaufeln (38) aufweist, die axial in entspre-
chende der umfangsmafigen Pumpenkanéle (40)
hineinragen.

Anordnung nach Anspruch 7, wobei der Rotor des
regenerativen Pumpenmechanismus (14) so mit der
Antriebswelle (32) verbunden ist, dass er das ge-
schmierte Lager (30) ausreichend verschlie3t, so
dass eine Radialbewegung der Antriebswelle (32)
an dem schmiermittelfreien Lager (54) sich im we-
sentlichen in eine Axialbewegung der Rotorschau-
feln (38) relativ zu den jeweiligen umfangsméaRigen
Pumpenkanalen (40) umsetzt.

Anordnung nach Anspruch 7 oder 8, wobei das ge-
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10.

11.

12.

13.

schmierte Lager (30) und die umfangsmaRigen
Pumpenkanale (40) im wesentlichen axial ausge-
richtet sind.

Anordnung nach einem der Anspriiche 7 bis 9, wobei
das geschmierte Lager (30) im Stator des regene-
rativen Pumpenmechanismus (14) beherbergt ist.

Anordnung nach einem der vorhergehenden An-
spriiche, wobei der Molekularpumpenmechanismus
(12) Molekularpumpmittel (18) aufweist.

Anordnung nach einem der vorhergehenden An-
spriiche, wobei der Molekularpumpenmechanismus
(12) Turbomolekularpumpmittel (16) aufweist.

Anordnung nach einem der vorhergehenden An-
spriiche, mit einem Gehause, das den Molekular-
pumpenmechanismus (12), den regenerativen
Pumpenmechanismus (14), die Antriebswelle (32)
und den Motor (34) beherbergt.

Revendications

Systeme (10) de pompe a vide comprenant un arbre
d’entrainement (32), un moteur (34) pour entrainer
ledit arbre d’entrainement (32), et un mécanisme
(12) de pompage moléculaire, et caractérisé en ce
qu’il comprend un mécanisme (14) de pompage ré-
génératif, dans lequel leditarbre d’entrainement (32)
est agencé de maniére a entrainer simultanément
ledit mécanisme (12) de pompage moléculaire et le-
dit mécanisme (14) de pompage régénératif, et ledit
arbre d’entrainement (32) est supporté par un palier
(54) sans lubrifiant associé audit mécanisme (12) de
pompage moléculaire.

Systéme selon la revendication 1, dans lequel ledit
palier (54) sans lubrifiant est un palier magnétique.

Systéme selon la revendication 1 ou 2, dans lequel
ledit palier (54) sans lubrifiant et le mécanisme (12)
de pompage moléculaire sont sensiblement alignés
axialement.

Systéme selon I'une quelcongue des revendications
précédentes, dans lequel ledit arbre d’entrainement
(32) est supporté en plus par un palier lubrifié (30)
associé audit mécanisme (14) de pompage régéné-
ratif.

Systéme selon la revendication 4, dans lequel ledit
palier lubrifié (30) est un palier a roulement.

Systéme selon larevendication 4 ou larevendication
5, dans lequel ledit palier lubrifié (30) et le mécanis-
me régénératif (14) sont sensiblement alignés axia-
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lement.

Systéme selon I'une quelconque des revendications
4 a6, dans lequel ledit mécanisme (14) de pompage
régénératif comprend un stator comprenant une plu-
ralité de canaux de pompage circonférentiels (40)
disposés autour d’'un axe longitudinal de I'arbre d’en-
trafnement (32) et un rotor comprenant une pluralité
d’ensembles d'ailettes (38) de rotor s’étendant axia-
lement dans lesdits canaux de pompage circonfé-
rentiels (40) respectifs.

Systeme selon la revendication 7, dans lequel ledit
rotor dudit mécanisme (14) de pompage régénératif
est relié audit arbre d’entrainement (32) de maniére
a étre suffisamment proche dudit palier lubrifié (30)
afin que le mouvement radial dudit arbre d’entraine-
ment (32) sur ledit palier (54) sans lubrifiant soit es-
sentiellementtranslaté au mouvement axial desdites
ailettes (38) de rotor par rapport auxdits canaux de
pompage circonférentiels (40) respectifs.

Systeme selon la revendication 7 ou 8, dans lequel
ledit palier lubrifié (30) et lesdits canaux de pompage
circonférentiels (40) sont sensiblement alignés axia-
lement.

Systeme selon I'une quelconque des revendications
7 a 9, dans lequel ledit palier lubrifié (30) est logé
dans le stator du mécanisme (14) de pompage ré-
génératif.

Systéme selon I'une quelconque des revendications
précédentes, dans lequel ledit mécanisme (12) de
pompage moléculaire comprend des moyens de
pompage moléculaire mécanique (18).

Systéme selon I'une quelconque des revendications
précédentes, dans lequel ledit mécanisme (12) de
pompage moléculaire comprend des moyens de
pompage turbomoléculaire (16).

Systéme selon I'une quelconque des revendications
précédentes, comprenant un carter qui abrite le mé-
canisme (12) de pompage moléculaire, le mécanis-
me (14) de pompage régénératif, I'arbre d’entraine-
ment (32) et le moteur (34).
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